The splicing factor U2AF65 is functionally conserved in the thermotolerant deep-sea worm Alvinella pompejana.
Due to their inherent stability, thermophilic bacteria and archaea serve as important resources for biochemical and biophysical analyses of many biological processes. Unfortunately, scientists characterizing eukaryote-specific processes, such as nuclear pre-mRNA splicing, are unable to take advantage of these sources of thermostable proteins. To identify and provide a source of thermostable eukaryotic proteins, we are characterizing splicing factors in the thermotolerant deep-sea vent polychaete, Alvinella pompejana. This worm, also known as the Pompeii worm, is found in the extreme environment of deep-sea hydrothermal vents, and is one of the most thermotolerant eukaryotic organisms known. We report on detailed analyses of U2AF65, the large subunit of the U2 small nuclear ribonucleoprotein auxiliary factor, an essential splicing factor important for intron definition and alternative splicing. The cloning and characterization of Pompeii U2AF65 show it is highly similar to human U2AF65 in sequence and function and is more thermostable than the human protein when bound to RNA in vitro. Notably, Pompeii U2AF65 can restore splicing in a human extract depleted of human U2AF. We also determine that the general splicing mechanisms and signal sequences are conserved in the Pompeii worm, an annelid which has previously been uncharacterized in terms of splicing factors and signals.